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Introduction

Colorectal cancer is the 2nd leading cause of cancer death in Canadal.

While survival from localized colorectal cancer is relatively good at 90%, only 12%
of patients diagnosed with distant metastatic colorectal cancer will survive beyond 5
years?,

Considering the importance of metastasis to patients’ prognoses, relatively little is
known about the complement of acquired (i.e., somatic) mutations that specifically
create, control, or direct metastases?.

aims

1. to discover genes that drive the spread and colonization of malignant cells from
a primary colorectal tumor to the liver.

2. to show molecular evolution, at the level of CNVs, of normal tissue to primary
colorectal cancer to liver metastasis.

1 Canadian Cancer Society’s Steering Committee: Canadian Cancer Statistics 2010. Toronto: Canadian Cancer Society, 2010. April 2010, ISSN
0835-2976,2 American Cancer Society. Colorectal Cancer Facts & Figures 2008-2010. Atlanta: American Cancer Society, 2008, 3 Stratton MR,
Campbell PJ, Futreal PA (2009). The cancer genome. Nature, 458(7239):719-24.



next-generation sequencing of DNA from FFPE tissue
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metastatic colorectal cancer evolves within patient
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deleted or amplified genes of interest between patient
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*Welcome Trust Sanger Institute COSMIC Catalogue Of Somatic Mutations In Cancer



conclusions

e |[tis possible to sequence formalin-fixed and
paraffin-embedded samples using NGS technology

(Schweiger, 2009).

 Primary colorectal cancers and their respective
metastasis seem to be genetically similar but
distinct.

* [t may be possible to find genes of interest using this
experimental paradigm.
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experimental plan

identification of cases

Dr. Sharlene Gill, gastrointestinal medical oncologist, British Columbia Cancer Agency,
Vancouver

Identification of 42 cases from the BC Cancer Agency Vancouver

collection of cases

Dr. David Owen, pathologist, Vancouver General Hospital

Requested and selected matched normal, primary tumor and liver metastasis archival tissue
from British Columbia hospitals

molecular biology
British Columbia Cancer Agency, Genome Sciences Centre
Nucleic acid extraction, library construction, next-generation sequencing

bioinformatics
British Columbia Cancer Agency, Genome Sciences Centre
Alignment of reads to reference genome, QA/QC, FREEC

data analysis
British Columbia Cancer Agency, Genome Sciences Centre
Identification of somatic mutations that have evolved and that are potential drivers of metastasis




technical methods

matched normal, primary, and metastases archival
formalin-fixed and paraffin-embedded (FFPE) case
specimens

GCT®
ACGO
GAC®O
TGA®

two-step process to extract genomic DNA from the
archival tissues is followed by construction of a
randomly fragmented nucleic acid library from each
tissue sample

e CGAACGTACGCGTACG
=== TGCATGCATGCATGCA
= CTGACGTACGTACGTA
= ACTGACGTACGTACGT

DNA molecules (the library fragments) are attached to
primers on a slide, amplified, and sequenced using
lllumina’s reversible dye-terminator sequencing
technology

the millions of resultant short (101bp) sequences are
realigned to a reference genome (NCBI, hg18) using
the BWA short-read aligner
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ACTGACTGACTGACGTACGTACGTACGTACGTACGTACGTAQGGTACGTACGTACGTACGTACGTACGTACGTACGTACGTACGTAC

GTACGTACG
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